Abstract
Introduction
Women's sizeable and increasing contribution to food crop production in SubSaharan Africa has been well documented (Blumberg, 1992; Synder, 1990; Saito et al., 1994) . Equally well documented is that women have often been overlooked or excluded from many agricultural development efforts. As a consequence, women frequently lack access to new information, production methods and support services, and this has led to both project failures and inequitable and unsustainable development. It is now recognized that increasing women's participation in agricultural development efforts is essential if agricultural output and productivity is to be improved in Sub-Saharan Africa (Saito et al., 1994) .
Newer approaches to agricultural research and development advocate specifically targeting disadvantaged groups such as women to ensure their participation in the process of agricultural technology design and delivery. The IPM CRSP has been implementing a participatory IPM approach with small-scale farmers in Eastern Uganda since 1995. The main objective of this program has been to work with farmers in developing pest management alternatives to sole reliance on synthetic pesticides. From the beginning, this project accessed and assessed women's knowledge and role in pest management to ensure that their interests and knowledge were not overlooked and were incorporated into the research and extension process.
Theoretical Framework
Gender often influences knowledge acquisition and on-farm decision making and these differences must be thoroughly understood if agricultural research and extension programs are to design appropriate technologies for smallscale farming systems. Gender based knowledge differentials occur because men and women have different roles and responsibilities and perform different agricultural activities. Failure to assess these knowledge differences can impact technology design and impede adoption (Staudt, 1987) .
Purpose
It has been asserted that women are the main agents of pest management in African agriculture and that this has important implications for the generation and implementation of IPM programs (Malena, 1994) . One of the key assumptions of the IPM CRSP program in Uganda has been that women's knowledge of and role in pest management may differ from men. The purpose of this study is to explore perceptual and knowledge differences between men and women of crop production and pest management in Eastern Uganda, and to use this information to improve IPM program design and delivery. Specifically, the study assesses genderdifferentiated access to resources, decisionmaking, division-of-labor, perceptions of pest and disease problems and current roles in pest management.
Methods/Data Source
The research design for this study employed a descriptive survey method. A multistage sampling procedure was used to select eight villages in two districts in Eastern Uganda. In each district, 4 sub-counties were selected, with two of these being sub-counties where the IPM CRSP had active programs and two others where the CRSP had not previously been active. The selection of sub-counties where the IPM CRSP had not been active was based on geographical proximity and agro-ecological similarity to those where the IPM CRSP had been active. Villages in each sub-county were then purposively selected: two were selected near NGOs that had worked with the IPM CRSP. In sub-counties where the IPM CRSP had not been active, villages were selected near an identified, active farmer NGO. Lists of farmers for each village were obtained from local council officials at the village level. A systematic random sample of 25 farmers was selected from each village, totaling 100 interviews in each district, and 200 interviews in all.
Enumerators were selected based on their familiarity with local languages, survey methodology and past experience with IPM CRSP activities. Two female enumerators from each district were selected to avoid response bias, cultural sensitivities that might preclude women being interviewed by male enumerators, and to ensure women's participation. Female enumerators were instructed to interview female farmers knowledgeable of the farm operation when possible. Enumerators, both male and female, were instructed to follow the systematic selection process described above. All questionnaires were completed by personal interviews during the second half of the first growing season (June through early July), 1999.
Findings
Characteristics of respondents: Of the survey respondents, 52% were female and 48% were male. One reason that the number of female respondents was greater than male respondents was that "head-of-household" was not used as an interview-screening question. Many have noted that using "head-ofhousehold" as a screening question often eliminates female respondents, who may not be head of the household but who are nevertheless knowledgeable of and important contributors to on-farm production (Tefft et al., 1991; Malena, 1994) . The results provide support for this approach. Out of the 104 female respondents, 40% reported being heads-of-households and the remaining 60% reported that even though they were not heads, that they were knowledgeable of the farm enterprise. De jure female heads comprised 74% of the female heads-ofhousehold, with the remaining 26% being de facto heads 1 .
1 Gladwin et al. (1997) define de jure femaleheaded households as those in which the head is divorced, widowed, or a single parent and must make all decisions and provide all support for the family. De facto female-headed households are those in which the husband is temporarily away, making it necessary for the wife to make at least some of the agricultural decisions, possibly aided by remittances from husband.
There were no significant differences between male and female respondents on age, years of education, acres in production, and extension contacts (Table 1 ). Significant mean differences were reported for household size, use of part-time labor, and farm income. Female respondents reported larger average household sizes and the use of more part-time labor than male respondents; and male respondents reported larger farm incomes averaging between $200-300 per year.
Division of Labor: Both men and women indicated that the most common form of dividing on-farm labor was by task, not by crop or separate fields (Table 2 ). However, division of labor by crop was associated with men in Iganga district (Table 3 ). Further analysis indicated that coffee, a primary cash crop in Iganga, was perceived to be a man's crop by both men and women. There were no significant differences between males and females about who performs the agricultural tasks of land clearing, planting, weeding and harvesting (Table 4) . Land clearing was viewed by male and female farmers as either a male task or an activity performed by both males and females from the same household. Planting, weeding and harvesting were perceived largely as activities performed by both. The agreement by both men and women that both did weeding was an unexpected finding and may be an artifact of this study. The only significant gender-based difference in performance of agricultural tasks occurred for land cultivation. Men were more likely to perceive land cultivation as an activity done by both, whereas women perceived it as more of a male activity. ; Phi a -Cell row counts for women less than minimum were collapsed into "both"; Phi b -Cell row counts for men/women less than minimum were collapsed. *p < .05; **p < .01
Agricultural Decision Making: There was an association between gender and perceptions of who makes household farming decisions (Table 5) . Men indicated that they made the farming decisions or jointly with wives; whereas women indicated that they made the decisions or were made jointly with husbands. Men and women living with their spouses expressed this same association. Not surprisingly, when the perceptions of women only were examined we found that female de jure headed households were more likely to indicate that women made the decisions than were females who were not heads-ofhouseholds.
There was also a significant difference between gender and perceptions of who controls the income from farm production; however, this difference was not as pronounced as that for farming decisions. Men seem to indicate that they shared control of farm income with women whereas women believe they controlled farm income (Table 6 ). There was no difference in perceptions of who controls farm income among men and women with spouses. But, there were differences between female heads and nonheads: female-headed households were more likely to indicate that they controlled farm income. Pesticide Decision Making and Use: There was not a relationship between gender and the use of pesticides (Table 7) . In fact, use of pesticides was more related to the district than to gender, with both male and females in Kumi more likely to use pesticides than those in Iganga. However, men perceived pesticide decision making and purchases as largely male affairs, whereas women perceived pesticide decision making as a female or a household decision and pesticide purchases as either a male or female decision but generally not a shared decision (Tables 8 & 9) . These relationships were maintained for males and females living with spouses and female heads and non-heads of households. There was a general agreement between men and women that although women were as likely to indicate that they were having their fields sprayed with pesticides men were more likely to be doing the actual pesticide application (Table  10 ). 1 Phi -Cell row counts for men less than minimum were collapsed into "both". *p < .05; **p < .01 Phi -Cell row counts for women less than minimum were collapsed into "both". *p < .05; **p < .01
Women who said they were applying pesticides were living without a male in the household and tended to be older. The most important source for information on pesticide usage was extension agents. However, more women than men indicated that extension agents were their most important source of pesticide information. Men in Kumi were more likely to get their pesticide information from vendors at local markets. Men in both districts were more likely than women to obtain information from labels on the pesticide package. Finally, there was no significant difference between men and women on the number of pesticide applications per season and on their attitudes towards pesticides. Men applied pesticides about 6 times and women 5 times per season. Overall, both men and women had favorable attitudes about pesticides indicating they would like to use more of them. However, men had slightly more favorable attitudes about pesticides than women.
Knowledge of IPM: A summated ratings scale consisting of four attributes of IPM was devised to measure farmers' knowledge of IPM (Table 11 ). The coefficient of reliability for the knowledge of IPM scale was .72, indicating an acceptable level of reliability. Using a T-test to compare mean scores on the IPM knowledge scale indicated that on average, women were more knowledgeable of IPM than were men. Closer investigation of this knowledge difference indicates that women were significantly more knowledgeable about possible negatives effects from pesticide use, and had more knowledge of alternative pest control measures and beneficial insects, although these latter two variables were not significant. Whereas men were more likely to state that pesticide costs were a negative, women were more likely to indicate that pesticide use could result in sicknesses and other health related effects from using pesticides. Knowledge of Crop Specific Pest Management: A set of knowledge questions for each of the project's priority crops were included in the survey. Since pest and disease identification was an early activity of the IPM CRSP some questions pertained to enlarged photos of specific pests, diseases, or plant damage. Other questions asked for specific responses about resistant varieties, post-harvest storage techniques, disease vectors, or control practices. Responses to these questions were combined to form an index of pest management questions for each crop, and a t-test used to compare means between male and female respondents (Table 12 ). Significant differences in crop specific pest management knowledge were recorded for beans, groundnuts in Iganga and Kumi and cowpea. Males had more knowledge of pest management knowledge for beans: women had more knowledge of pest management knowledge for groundnuts in both districts and cowpea. Males had more knowledge of pest management knowledge for maize and women had more knowledge for sorghum but there was no significant difference. 
Implications
The perceptual picture provided by male and female farmers in Eastern Uganda of intrahousehold production relationships is both nuanced and complex. The results of this survey indicate that women played an important role in agricultural production and pest management. However, disaggregating the data by examining other variables such as location or cropping system, and particularly ascertaining the woman's status within the household was important to obtaining a clearer picture of the local context.
The evidence provided in this study indicates that female headed households was a distinctive sub-set of rural production units in terms of their perceptions of on-farm division of labor, decision making, and production knowledge. Family units with both spouses present were more likely to share labor and decision making, whereas women will more likely assume these same responsibilities in de jure and de facto female headed households. These findings concur with others who have found considerable diversity in Sub-Saharan Africa regarding women's role in crop production (Von Braun and Webb, 1989) .
However, this study provided little evidence to support the assertion made by Malena (1994) that women play a predominant role in pest management. Pest management decisions appear to be made by the household head, whether that person was male or female. Women's knowledge of pests and crop specific management knowledge did not appear to greatly differ from the knowledge of men. Women's local knowledge of pesticide hazards may explain why men are responsible for pesticide purchases and application. Thus strategies that would advocate a primary focus on women would appear to not be justified. Further, the results here strongly suggest that it is not possible to generalize about decisionmaking among food producers for a whole continent. Even within the limited geographic scope of this study, the pattern of decisionmaking and decision-sharing among men and women varied enough between Iganga and Kumi districts that extension programs would have to be accordingly modified.
Women have greater knowledge of dimensional attributes of IPM, particularly awareness of potential harmful effects of synthetic pesticides. On the surface, this does not appear to justify focusing IPM efforts on women. However, if a priori knowledge of IPM indicates awareness of a need, and this awareness is linked to adoption of IPM practices then a case could be made for targeting those with knowledge of IPM, which in this case are women, to expedite adoption of IPM. Sources of information on pesticide usage also vary by gender with men appearing to have greater access than women to alternative and exogenous sources of information. These knowledge differences between men and women need to be recognized and built into extension programs on pesticide use and safety.
The increasing number of female headed households in Sub-Saharan Africa represents an important shift in production relations (Moser, 1993) . The main implication of this study is that gender based knowledge and perceptual differences need to be assessed and incorporated into agricultural research and extension program delivery if these programs are to have meaningful and sustainable impacts.
